due to the interaction with the OEC cluster, a derivative-shaped signal associated with the cluster itself is observed at g ≈ 5. The feature was assigned to a high spin S = 7/2 configuration of the cluster, reminiscent of the S = 5/2 configuration responsible for the g = 4.1 signal seen in the S 2 state.
3
The low-field part of the spectrum at g ≈ 5 displays interesting similarities with the signal detected previously in samples that have undergone multiple turnovers above the S 1 state and were subsequently stored in liquid nitrogen for prolonged periods of time. 4 Centered at g = 5, the signal was assigned to the same S = 7/2 ground state of the manganese cluster. 3 To account for the subtle differences in the field position and line shape of the two signals, a more relaxed structure of the OEC cluster was assumed following incubation at 77K.
Attempts to computationally determine a structural candidate for the measured EPR signal generated by NIR illumination are hindered by the very mechanism of intramolecular electron transfer responsible for its formation, a problem that cannot be treated adequately within the present ground-state DFT approach. The optimized geometrical parameters indicate that the structural differences between the parent and reduced structures are minimal. As expected, the largest differences are observed in the coordination environment of the Mn center that changes oxidation state, here the fivecoordinate Mn4. We have fitted a set of six coupling constants to the energies of the different broken symmetry calculations for the reduced model. Very small differences are observed for all exchange coupling constants with the exception of J 34 , which switches from weak ferromagnetic to antiferromagnetic. In general, J 34 is sensitive to small structural perturbations and hence we consider it as the least well-defined parameter in the present simulations. Diagonalization of the Heisenberg Hamiltonian results in a ground state that is fourteen times degenerate, but with an extremely dense spacing of excited states at the low-energy manifold of the spin ladder. Five spin states are present below 6.5 cm −1 , with the remaining states appearing at significantly higher energy with respect to the ground state. The S = 7/2 state inferred experimentally as responsible for the g = 5 EPR signal, is only 5 cm −1 above the higher-spin ground state inferred from the calculated exchange coupling constants. Therefore, the high-spin nature of such species that contain an inorganic cluster reduced with respect to the parent S 3 structure are consistent with the parent structure being assigned as the S 3 B model. 
